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mm^m x-y^y^^^si o o^^^aaMi o 21*1 

02F*l(Cita:Jt ( A r/ {N2 + H2 + Ar) )*<0. 7 
~0 . 8tfON2 H2 i: A r coU-^:^:^-f}^i'o^limfJX 
S-#A L-, MiiS 1 0 2 l'^cOE:t]#H^$- 5 mT o r r 
~ 1 5 iTiT o r r izMjtfh . a-^ 11-15 4 tiXlfTU 
fSMlOe IZ'tti'tti 13. 5 6 M H z T- 1 000 
2 500Wi:. 13. 5 6M H zT5 0 OW—1 0 0 0 
Wc7);SJSIiiJ;€^l*rWJll1--g,, MflSl 0 2l*It'dfejS?six 




(2) 

1 

h. m-tmnzm%o^ryX'7mE.-nm. 10 

MJfc (H2/ (N2 + H2) ) {i, ^^Wtco. 2-0. 

IBN2hH!JleH2>ii?f5ArtCi':)»rLfiJ:t (Ar/ (N2 + 

H2 + Ar) )\t, m'^mzO. 7~0. 8(CiS£§iX 20 

Sit a:#fB:t-9-|. . iymiB2 (ciEicior^xvsaa:!, 
[ m^ii 6 1 mmmmmmmmmM . mm 

*!M«;icffM§ri/t C .1 ^±.\,zmmixh i <: 

1 1 1. . VMi(i 2, 3, 4i3t{±5«v ^m>{)^(ciaigw 

ryx^^jmij'fk. 

;Uj!yy S/DJ?-+;-y|sif txKyVv:? o7't>'*>4>IS; 

0 ; MI-^Tf/xCfi, O2 i: C H2 F2 1 ifim^^tit 

iitimmtth. vm%2^ztm.o:)ryx-?>m.ij 30 
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izi-t- 0 , •mztm^imm.mtmmm<7):i:>yi->i^u 
mzmti. 

[0002] 

mim\t^^zm\ mmm^^^mm'^u x^f^scoit 

x^^hs i 02 (i:tir5'Ei^*4. i ) t,zttix. mn.^ 
ifimnmz 3 . 5 m'<')mmmmm < l o w- k« 

m^m'mmmmi-mmi}^mm^ixx\,^i. 
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S i 02M£0Xvf->'i^mi!t-1g;W$tL-CV^|.CFJ^// 
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mmcFmx^m^^xism^um^zay 

i^S r <y b^. 3 y h d^-;PC0i*lgSffl9SBn*»* 
[0004] *f&B3(i. fif3|«o«^tfi*^t-rs±ie<OJ: d 

tcmmM.f.zm^t'Xmixtzhcnx'h o . ^^isi^^ 
%^fifzrvx^>mm^^'rh c: t $■ a«t tx 

[000 5] 

i,z, ifW^i-Mt, mmuzwmwR(7^xo>,z, 
%mti:m.m.HzwAmrmx l , ^^mMmmm^ 
titzmmwizm^^tLfz^mmmmmmizM 

[0006] i}'f}^mmzxtiii. 'M^£< t hmnm^f- 
fixx'inmjkmmMMnm\<z:L 7 ^y/jaasrsst 

ymmz^j:m<^j:hfzib. rfi^m^y-i'^vt^ 

SX7f-y/-7x^'(=M^l.^iRitS-«i6S c: td^r^ 

I. /^a^ , r? y h i^r^-jvm'^.^cOT y-fA ••/ Y c0^4 

*§^cox 7 f-y^/i^- h t IsiSico^i vx 7 ^y^^p- h 
[ 0 0 0 7 ] ifvr. miMm^2\iZWmr>W^(riX 0 

\,z, ±.im.m-=^^f^whLx^i^mmLxhi. 
< , t- ^>tc±ie7i<igjs^w^*t LTH2 mm tx 

:i(oXoiz, ^mA':^cr)m^:^'xblX. N2 
^i^lz, -efl^N2^H2l4, ^X'hlfzib, *||BJ(3 
[0 008] tt:. m^:^'xcoi^2tHit<omMit 

2/ (N2+H2) ) $r. mnmiSim3iztm<r>^m<n 
^oiz. mnrnzo. 2~o. 9m^-ttii£. 
mmmmmmizm^^(o:L -y ty^^Mxmt:! 



{ 0 0 0 9 ] 3;;^ , ±M^:v^^, mnmm4 iz 
if\rz:mMizmmx'^hi^z>^). j^mm^iz^oiit 
[ 0 0 1 0 } § .''otc, mmm-m5\.z%m<r>wmi. 

ftit (Ar/ (N2^-[^2^-Ar) ) ^H^fl^JtO. 7- 

^^i7)x 7 -f y ^'Jnl r § (c^f, ^cMl" i t *<-(:•• # I. , 
{0 0 \ I] ttc. .\-Mi^-^fjxi,zi.i.. OiifWM^ti 

Tv^^v^^DT-, mimm'mb^zum<r>%m<DX t, 

<.^-C t> . x-y f-y^'-4'(cc u mmti^mt-fh^tti^ti: 
mmi. kz]\m $ it x v ^ «. ^ x -y 

*>*»l>*l^tc{i. KCu,iiJi±{cS i NxMl^rt'Ogg 
02*«»$^^TV^^^V^Ot^ ±!eC ulg-flJg^iJI^Jig^ 

ixicic m < , c u mm^Lizmmmmtc tmm?^ 
{mm^^nmrniim. it:^mi^mmm<o?^x-fM 

v^-tt^b^'-x-^^tiiiiz. mmw, mx.ii^mwf 

[0 0 12] tfz, mimmmnzmtco^mcox 0 

^\iXKy^/iyi:far'fy (OT, tbcbj t^t 

t c H 2 F 2 1 ^nmmm^i . ±E B C B t{i , S i - o 
ife^:^«t^^cA'>. tn:*c7)s i 02)j}!Jii3W-ri>x>y 
f-y:/^: |5j«(7)X>yf->-:/b-- ht'SiyirM-rr t d^T 
#!>. 

[00 13] 

toiffl Lfzm^c^-wmz-y\^xmmizm^nth, 

[0014] ( 1. ) X y-f y^'gil(7)^f!tJtM 

ij^timm s <o X -y f - y ^'^s 1 0 0 to V iji HJ!i- 

^ . X V y ^-^lifl 1 0 0 comm 1 0 2 <i , T/P 5 
S<735as;S'Ss 1 0 4 rt(c?FM$ii-C . 1 0.2 

^TS'ie 1 0 6 ^m\K ^ixx^-^t. z (OT^mm 1 0 

6±tJi, iSEHSSmi/S 1. 0 S{c^^$ii;tffl^-fy 
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i•^r•y:? 1 1 0<50jiffl(Cf±, $ag'tt«7:t-;?>;<.'J 
1 1 2tmm^tiX\^i>. tt:. T^nMl oeizli. 

m^^ii8i'(tix^u7xmmm^-)j^:mth 

mmmmmi 2 omm^tix\^i, 

[ 0 0 1 5 ] ^7t. TSPm® 1 0 6<7)mwmtnmi 

imut. 1i^W;«r;^ttai?Ll2 2aSrfii;c. m.^ti 
t^:ff7.m^^ 1 2 2 *^iS(t ^j^ir V . § ^> t , ;<7';^ia: 
10 mi 2 2 atCJi. 1 2 Stimt^^tiX^^ 

CcO;^Xft*&tl 2'6l2{i, -'■C/PT'l 2 8i3j;Vj£ 

T//xffil&i!l 1 3 2 h , i 3 4 ii/^gaps^N' 
;l/7" 1 3 6 LX:^'xm^M 13Sb. 1 4 0 

m.-^^MW^iV'^ \A2^it LXijxmm. 1 4 4 

1 3 2 A^^>ffiJ&$ill> N2 i: . ;^f:^«tJSjS 1 3 8*- 
^.ftT.&^^I.H2i:, ;i;"Xffii^igl4 4*^(^ft*&$ix5 

20 ;9'XiJtai?Ll 2 2a^:rt•L•C^!!Ml0 2P«^{c%- 
[ 0 0 1 6 ] ^/c. ^!ia^ 1 0 2 ^cniix\i., jaasti 
1 0 4i^wg^$^i^«p§^ti 4 6s-:frUT, mm\ 

A b{z\m%Ktz^mfrm\m^^mm\.z);. ^owm 
\0 2^v{zm%-^i\.h. tfz, mm.^^io4(Di^miz 
ti, mmm'i^&mmi^-)\^]'i5 2i'ftLx:j^ji^ 

30 «^&-ri.ajf js^is 1. 5 oA^'Sfj^s^t-cv^^ . 

[00 1 73 ( 2 ) i^x 

f-y^^aa^rts-f^xAWioffifigjiov^TseB^t-s, * 

^|com®-Cigffl-fl)'>xAW{i, .if'j£^U3yji®± 
OzJrO^jf^^tC/hSvv ^Ji.fi*±iEBCB^, F-P 

AE {r^^)y vVcMy x.~)Vb^^)^~)Vt<^^m^ 

X'h?> y •yfg'fbJK'J r U/l'X-r/P) ^, CtFttriS 

^. c t H t i^^-timmt'<D^m^i&m^mm 
i)^'^m^^tLX\>^i,. trz. mmmm±.izii, m^co 

j^'S>-y^:^'fi,aiy^yir'7Xi^tlim^^ixXii^. 

tmmmx'i,i, s i oimt yirYvi^xvwm 

[00 18] (3)X.y^y:/Xg 

d:iz, ±^U>:x.y^:^/SlMi oo$•fl3v^•r, *^ 

^0JF^«8(c*»*>l) X -y ^ y .t 0 x ^\wi,z viy^ 

"7 h*-/USrffM-ri.J^«0X'yf-yi/Igt3OV^TiK 

50 m-h. t-f, f-m&iA^^zmm^rifc.rummi 0 



0 , 13 6, lASizX D±ie#;<^xgiEa^iraSL.^:*« 

tAr<Dm.S.it (A r/ (N2 + H2 + A r ) ) Ji. 
WtcO. 7-0. SUSygL. §A.tiN2i:H2C^^tfiit 

(H2/ (N2 + I-I2) ) (.5. HWS^JtcO. 2~0. 9(C 

is^t i5]B*(c. Masi 0 4fH(o&i3'm%im'S 

e<)(C5mTo r r-l 5mTo r rif^hX-oiZ, mS. 

[oo.i9HXvve, -J^.i\.i54iz, mum^m^ 

13. 56MHz -C , '^tj 1 0 0 0 W- 2 5 

0 0 wc'^^mmji i- mu i , Tmm. 1 0 e t 

T, MiifJlfl^^^An 3 . 5 6MH zT', ^^)A«5 0 0 

w- 1 0 0 0\\'(^-)'^W&m]imwt'6 , Clii'/^J; D , 
Jftasi 0 2i^(cS;ffi-S:r7X-7//4j!!t$fL, v-^-h-^hy' 
^X-v'ic J; o -r x^NW<;o-#«tWfi;l)tt^t^*^4.ltl. 
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[002 1] § 4.(c. -4<mtMcommxu. mm:^'x^i,z 

mA'x z Ufm IX h. u^niic < c F ^'x *^ 4> fig !> 
ax?'xa:ffl\,^-c s ,i oMizjuy -1-y^imzmtm 

X ^' ^ .^glj^-r 7 h L-- i>X h- MiiVj r -y >-;7" ^ |njB# 
(cff 3 <; A^-Ct= ro^j . MSX^Sit^ f^iMt !> C c i> 
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[Hiffe-iJIJ] mz. 112-111 4 &#{SL^A^V32|s^HjtC 
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iffiBBU^:x>yf-y^^^Mi oo&fflt^T, •:7x-'NWoc 
h F h ^^^■t^mmi}-'m?>m^mimz:iyi^9 h 

:t^-jUim^ir^i,<0Ki:<rjV. ±iex-y^y;?llgl 0 

i/^S2 0 0-C'±ie'>x>'NWlC3y:?i7 
L3ti«-CJ)0. ±£x>y^>^^SISl 0 0i:B&|^-<7) 

10 -t^ -i+t !> i i ct 0 . ±iit mmizmmmmt:mt 
h. tti, :si yi-y-:/ru-tx^ii^\t. \:xrx'n\.z7fsi 

[0023] (A) ^ift^ljl (N2tH2<7)g£fi^-fl:) 
t-f. 02mBgL.^:*»%, «ia;yx$:mi-4N2t 

b H2C0»Sffi;ii, '?-fl'e"ilN2 : H2= 5 0 : 0 ( s c c 
rn) . N2 : H2=4 0 : 10 (s ccm) . N2 : H2 = 
20 25:25 (seem). N2:H2 = 15:35(sc 
cm) , N2 : H2 = 0 : 5 0 (s ccm) tlS^t. t 
fz^(^mMX\,zm^-th A r C7)?j£l:(i;, 5 0 s c c m 

rnTorrtiSSt, '>xAW«iag{i. -SO'CtClS 
^eI^C, Si^C, 3-^;H54{;(S. 13. 56MHz 

T- 5 0 0 w<oiii§»[m^i EPiD t , f^Ta^m® 1 0 6 

Wi. 13. 5 6MHzT5 0 0WcOi^^»iy3S:EP3D 

COX .y h co^Fi^S-ia 2 tcS^ L;t . 

[0 024] ^«0|t^, McS^f idle. N2tH2t 
C7:»fiiaj:t (H2/ (N2 + H2) ) S:2 0%~9 0%m 
^i-^h, l^x-yf-y^^-hA<2 0 0 (nm/^)Jil 

fiiL (H2/ (N2 + H2) ) Sr5 0%~8 0%lCi5g-r 
•i-i. I^X-yf-y^^-h*i2 5 0 (nm/^)JJUlt 
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40 <>■;(.:, i]3 2:#B3L^:A</?>, MIZ/X^rfllfiiS-rSArcO 
afi<r^-(l:S-t^-fv:J^c7)||tt0ij2 (a) t5j:t/IISSi5iJ2 
(b) (cov^XijtB^-tl.. ^mm2 (a) fcJ:l/|liS 

0IJ2 (b) fi, »:<o^(^^^■f-^teS-:^v^Tx.yf•y^^ 
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-^O^il(^)3 ( a ) -HilMB ( e ) t , ^{|^J4 
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[0029] 
[«2] 





(sficrn) 


:. ((» Torr) 


(w) 










11? 








3(a) 


25 


25 


50 


5 


1600 


600 


-30 


506 


B4(a) 


3(b) 


25 


25 


50 


5 


2500 


• 100 


-30 


162 


n4(b) 


3(c) 


25 


'25 


50 


5 


2500 


1000 


-30 


700 


H4(o) 


3(d) 


■ 25 


25 


50 


5 


500 


100 


-30 


163 


HK(d)- 


3(e) 


25 


25 


50 


5 


500 


500 


-30 


274 


las(e) 



[00 3 0] ^^7)^^11, mms (a) x'\±. nmnx ^ [oo3i]»:t:, meiii.imiimkL*j:-»tyms. 



X/mA (a) (C^tX.^{z. i^X-yf-y^V-hT-mS 

ilt^tt. -^WJS (b) -^teM3 (e) t'fi, |5l 
«fcJ:Vll4 ( b ) -115 ( e ) (Ctk-T J: ^ <c, x-y^ 



mAiz-^x^xmmht. ^njim (a)~iiife^j4 
(e)f±, <j:io«(c^s-r^mcs-:?v^Tx-yf'y^Ma 
Sr^fi.^. ^:L^^-wmfmmmz±umm3tiim 
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4(a) ic^StJ; 5(c, 7ax.yf-y:7V-l-TP;r5gJB*^ 

ntx , mhmu { t. ) -^j!i£^j4 ( e ) xu. mma 

Xr/me (b)~ll7 («) tc^'tidtc, x-/i-yff 

[0034] ( D ) mm 5 mmm.f-wMiiwm'm * 



^i:m\:-^^tfz^cr,mm5 (a) ~^SSM5 ( c ) 
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izfiLx, m!m5 ( b ) --mmms ( c ) x-u, 

fcJ:c/H8 ( b ) , ( c ) izW^tX 0 i,Z, x-yf-y^'V 
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mXlz. 119-111 li^mi^i)^(^. '^x^'NWCOiSJg 

■ht , mmm i o 2 [H(^ztswm%t:^it^^cm^<7) 
mmi6 ( a ) -msme ( f ) iz->\^xmm^i>. * 
i'iJt{?ij6 ( a ) ^mmme ( f ) ji. »:«^tz5^-r^tt 
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ti , ±Mmm 2 2 4 (i . mm^ 202 co-a?^^ 

v^^, ttz, i):^^\M.22Aa.\,zM, ±iEx-yf-y^^' 
1 0 0 i: |pI«(c:. :ffxm^ 1 2 6 ^JglggSnx 

^^z. ifxmikm\2e\,z\,i. ±siJ^'yi-yi/m 

30 aiOOtmc. N2 2:^*&-r^;5r;!.fitJ&j|S13 2 

tftic. § i^i,z/^)vr22 6i5j:txiifai@S''N>r2 2 

S^/^LTO^$•flt^i&■f-^;y;^«*&^i2 3 0^:, AVl^y 
2 3 2 J:l>'a*iraS^'<;l/7"2 3 4 LT C He F2 
fi^Si^-ri.:*'Xflt$^jiS2 3 6*i#^^i^$tiTV^S. ^j: 

[0 0 4 2] tfz. J!ia«S2 0 2cOT:^(C(i, ±iex 
•y-l-y^/m^ 1 0 0 i: , 1 4 6 J^^S^S^i 

40 x\^-6. tshi,z. mmm2 0 4cr)9\^i,zii, m^m^2 
0 2mmmmmox a ^52 3 8*M$ti.-c*3 

•0. ii7)iS5238t3j:^T±gl5m224i:TaJmffi 
2 0 6 i: c^Palcor^X^^i^t^lIISKWJ^JjS^tll. . 

[ 0 0 4 3 ] -e LT. mmmrni ( a ) ^mmm7 

(d) ii, J^c7)a{:*'r^mc»':^V^TX7^yi/«iffl 

(c) t'tiO. 3/^in. (d) TliO. 26x/ 

iSJSIiri«2 2 2?m^Si^Tl•^l>, *50 ct F i; ^ir^-T'StaiiJi, C , F^Wfflllhf l>. 
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[0039] ^(^.m^:, US) ( a ) -EI 1 1 ( f ) izfjk 
ti:oi>z, '';x>'NWo?a.ig^±#§-ii-|.i;. a,^;H 5 

4 1 T«i?'£i£ii 1 0 6 izfimt^mmMii^. 9mm i 

<7)m:^^. 2r ft*^ /3 ^ i: f/X"^ ti . 

[0040] ( F ) mmm? {mmtmmmmm<^ 

mz, 12 1 2-11 1 4 2:-#P.S L^r;i)^ ^> , fMtl.x y-f- 
y5?'gffi2 0 0t'^'5:l,W^^^ffi^€^*t1si*^4.fi£l>® 

(a.) -^«i;f?ii7 (d) (cot-.-cawr^. ^t', HI- 

2 S:#H,3 L'iZ/i^j . X -y i-yymW. 2 0 0(OMfiSilC';»V-> 

Tf5i0Jli-® « |5iii(.;^tx-7^y^"$?li2 0 owwiii^ 

SI2 0 2 , mm. 2 0 4 *%M§ -itt 0 , i<7j 
T^!«« 2 0 6 mm $ f t'C Taii«« 2 O 6 

mzii. ^EMwc^m osizmmtitm^i-^ -y^ 

2 1 0 7mifi'r>ixXi5 '0 . Z ^mW-f^ ■,■■^2 10 C0± 
®(c^';j.^NW*M-^-iU>. ■^i^l,z. Ti;;riffi2 0 6± 
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